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MILITARY SPECIFICATION

SPLICE. FIBER OPTIC CABLE
GENERAL SPECIFICATION FOR IMETRIC)

This specification {s approved for use by all Depart-
ments and Agencfes of the Department of Oefense.

1. SCOPE

hfs specification covers ●nvlronme”tal and nonenvtronment.al
re;i~tawe~ical ❑echan ical a“d fusion) splices sut table for military use
with cables and ffb~rs s~ecified in 00 D-c-85045 and 000-F-49291 ‘Cables, Fiber
Optic and Opticai Fibers respectively. Ftber and cable sPli Ces spec if fed herein
cover a faintly of general purpose. interconnection hardware providing a variety
of compatible optical arrangements.

1.2 c14ssificati0n.

1 .2.1 Part or Identifying Number (PIN). The splices specified herein (see
3.1) shall be Iaentltled by PIN wntch shall consist of the basic specification
number, Specifl CMtl On sheet number and a sequentially assigned number as shown in
the following example:

-

K24623

I

-01
-

I
Basic Specifi Cat Ion

number

i
Specification

sheet number

I

Sequentially
assigned dash number

I I
I 8enefic$al comments (recommendations, additfons, deletions) and any pertinent I
I data whfch ❑ay be of use in improving this document should be addressed to:
I Commander, naval Sea Systems Command (SEA 5523). 000 Standardization Program i
I and Oocuments Oi vision. Department of the Navy. Uashfngton, oc 2036z-5101
I by .slng the S.tandard{zation Ooc.me”t Improvement Proposal (00 Form 1426) /
I appearing at the end c.f this docme”t or by letter. {
1. I

● AMS[ N/A
oiSTRIBUTION .5 TAT ETWNT A, Approved or publfc release, d{strfb. tion

FSC 6060
s unlfmi ted.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.

2 .1.1 Specifications. standards, and handbooks. The follo.afng speclftcdtfons,
standards. ●nd hdndb Ook S form ● part ot this document to the eatent $Becified
herefn. Unless otherwise speci fied, the iSSUe S of these documents ar; those
llsted In the tssue of the (department of Oefense Index of Specfflcations and
Standards (0001SS1 and supplement thereto. cf ted in the solicitation (see 6. z).

SPECIFICATIONS

FE OERAL

(39-P-35
QQ-S-166

T’7-1-735

141LYTARY

ffIL-s.901

141L-H-5606

MI L-T-5624

141L-F-16884
MI L-L-17331

MI L-L-23699

000-s-24623/1
000-S-24623/2

000-S-24623/3
000-S-24623/4

MI L-S-24623/5

000-F-49291
NIL-c-55330
fsOO-C-85045

,-

Pass fvation Treatments For Corrosi on- Resistant Steel .
Steel . Stainless and Heat Rest st!ng, Alloys. Plate.
Sheet and Strip.
Isopropyl Alcohol .

Shock Tests, H.I. (High-l-pact) Shipboard Machinery,
Equipment and Systems, Requirements For.
Hydraulic Fluid, Petroleum Base, AfrCraft. Iitsslle,

And Ordnance.
Turbfne Fuel , Aviation Grades JP-4. JP-5 And
JP-5/JP-8 St.
Fuel . Naval Olstfl late.
l.g~.~~.tlng 011. Steam Turbine and Gear, Moderate

Lubrica; lng Ofl, A’ircraft Turbtne Engfneo Synthetic
BaSe kiATO Code Number 0-156.
Spllce, Fiber Opttc Cable. Fiber Splice (Metric).
Splice, Fiber Optic Cable, Fiber Splf Ce Enclosure

(Metric).
SDllce. Fiber ODtic. Cable/ Ffber.
Splice; Fiber Oiticl Shipboard )lechanfcal (Rota ry)..
Fiber (Metric).
SPll Ce, Ffber Optic, Shipboard Mechanical, Cable
(Metric].
Fiber, Optical, General Specification For [P4etrfc).
Connectors, Electrical and Ffber Optic, Packaging of.
Cable, Fiber Optic (Hetrlc), General Specfftcatlon
For.

●

●’
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● STANDARDS

MILITARY

MI L- ST D- 04 Limits For Electrical Insulation Color.
M1L-STO.1O5 Sampling Procedures ●nd Tables for Inspection by

Attributes.
MI L- STD-202 Test Sletbods For Electronic and Electrical Component

Parts.
MI L. STD-4S4 Standard General Requirements For E lectron{c

Equipment.
MI L- STO-S1O - ‘ Environmental Test Methods and Engineering Guldelfnes.
HIL-STO-889 Dissimilar Metals.
MI L- STD-1285 Marking for Electrical and Electronic Parts.
MI L- STD.1344 Test Methods Of Electrical Connectors.
MI L-sTD-1678 Fiber Optic Test Methods and Instrumentation.
HIL-STO-45662 = tall bration Systems Requirements.

(UOle SS otherwise indicated. co fes of federal and military specifications.
standards, fand handbooks are avai ●ble from the Standardization Oocuments Order
Desk, Build!ng 40. 700 Robbfns Avenue, Philadelphia. PA 19111 -5094.)

2.2 Non-Government publi+atfons. The following document(s) form a part of this
document to the extent specffi d herein. Unless othermise specl f ied, the Issues
of the documents which are OOOeadopted are those listed in the issue of the DOOISS
cited tn the solicitation. Unless otherwise specified, the issues of documents
not listed in the 0001SS are the issues of the documents cited in the sollcftatlon
(see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (E IA)

●
CIA-455

EIA-455-2 -F OTP-2
EIA-4S5-6 -FOTP-6

EIA-4S5.20 -FOTP-20
EIA-RS-4S5-22 .FOTP-22
EIA-466-36 -FOTP-35
EIA-455-36 -FoTP-36
EIA-455.42 .FOTP.42
EIA PN-455-49 -FOTP-49

EIAITIA-455-107 .Fo TP-107

Standard Test Procedures for Fiber Optic Fibers ,
Cables, Transducers, Connecting and Terminating
Oevfces.
Impact Test Measurements for Fiber Optic Oevlces.
Cable Retention Test Procedure for Ffber Optic
Cable Interconnecting Devices.
Measurement of Change in Optical Transmittance.
Ambient Light Susceptibility.
Fiber Optic Component Oust (Fine Sand) Test.
Twist Test for Ftber Optic Connecting Oevices
Optical Crosstalk In Fiber Optic Components.
Procedure For Heasurlng Gamma Irradiation Effects
In Optical Fibers.
Return Loss for Fiber Optic Components.

IApplicat!on for copies should be addressed to the Electronic Industries
Association, 2001 [ye Street, NH. Washington, OC 20D06. )

AMERICAN SOCIETY FOR TESTING ANO MATERIALS (ASTM)

AsTts-E-59s Standard Test Methods for Total f4ass Loss and
Collected Volatile Condensable Materials from
Outga SSfn9 in a Vacuum Environment.

[Application for copies should be addressed to the Amerfcan Society for Testing
and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103. )
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I

(Non-Government standards end other publications are normally available from
the organizations. that prepare or dlStTlbute the documents. These documents also
❑ay be available {n or through libraries or other $nform.stfonal service s.)

2.3 Order of precedence. In the ●vent of s conflict bttween the text of this
document ana th e references Cf ted herefn [except for related associated deta$l
speclflcatfons, specification sheets, or MS standards). the text of thfs document
takes precedence. ‘Nothing in this document. however. supersedes applicable laws
●nd regulations unless a speclffc ●xemption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets. The individual spllce requirements shall be as
sr.ecl flea nereln dna cordtnce with the s.ppllcable specification sheets. In
the event of any con flfct between requirements of this specification and the
speclflcatfon sheets, the latter shall govern.

3.2 Quall:tcatto;. Fiber optic splices furnished under this speclflcatft.n
shall be pro ucts ● Ich are @uthorized by the qualifying ●ctlvlty for llstfng O!I
the applicable qualfffed products lfst at the tfme of Sward of contract (se@ 4.5
●nd 6.3).

3.3 Materials. The splice shall be constructed of materials 4s specified
herein ●nd In t~e sPecificatt On sheet (see 3.1). In all cases, materials
selected for splice usage shall meet all qualification requirements 4s specified,
and be of a type and quality to assure physfcal, chemical tnd optfcal
Compatfbflfty with the requirements of this Specfflcation. AI1 siaterfals used
shall be nontoxfc (see 3.3.1). nonnutrient to fungus (see requirement 4 of
141L- STO-4S4), and ❑anufactured to good workmanship quallty (see 3.8).
Furthermore, splfce materials shall be selected to provide the degree of Immunity
to nuclear radiation ●xposure specified fn the Spccfflcation sheet. For
space flfght applications. moterials shall not release lo excess Of 1 ~erc*nt
total ■ass loss or 0.1 percent collected volatfle condensable ❑ateria s when
tested (n accordance with ASTM-E-595.

3.3,1 Toxic and hazardous products and formulations. The products used In the
splice construction shall not give off toalc or ●xplosive fumes when ●XpOSeO to .
flame, nor shall they be of such wolatflity as to ●rmft a vapor pressure buildup
of speclffed level within the splice enclosure. Ef’emental mercury or asbestos
shall not be used. Materials used shall have no adverse effect an the hetlth of
personnel when used for the intended purpose.

3.3.2 Interior parts. The ❑aterials used for spllce interior parts shtll
provide 2b year service. No Incompatibility shall exist between the materials
●mployed such that degradation of these materials can result from in-se rvfce use
or from test exposures as spec if fed herein.

3.3.3 Exterior parts. Extertor parts of the assembled splice. if ❑etallic.
shall have a passi vated finish which permfts the attainment of a suitable surface
finish condition {n accordance wfth high workmanship standards and shall be
compatible with externtl cOatlng S or platings of the type and color specffied in
the specification sheet {see 3.1).

3.3.4 Finish. The resultant ffnlsh on all cable SPIICC closures (see 6.4.13)
shall ❑ee~requfrements herein and be:

a. Alum{num components: Cadmfum plate over’ elect roless nickel for external
parts.

b. Stainless steel component: Passfva

4

ed in accordance wfth 99-P-35.

L..
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3 .3.5 Solvents, adhesives and cleaninq agents.
1s used in

If e oxY or comparable cement
rn e spit clog processes, Rno lnc Ompatl LTility s a]] ●xist between the

❑atertels employed such that degradation of the materials can result from
in-service use or when tested In accordance with the requirements of the
temperature life test of 3.7.2. The splice ●anufacturer shall certffy thefr
acceptability for long term use under high temperature conditions. The splice

❑anufacturer shall ,pack with ●ach Splfce. as applicable, a lfst of recommended
solvents, edhesfwes,’ and cleanfng agents for use wfth the Splfce.

3.3.6 Nonmetallic mater fitls. Nonmetallic materials used In the Construction

Of Sp]i CCS shall not be af fected by the use of solvents, adhesives, or cleanfng
agents. nor be degraded at the specfffed envfronmentdl conditions.

3 .3.7 Lf ufd materials. The li ufd materials shall be utflfzed over the
speclffe ~tho.t “eej for replenishment. Uh.?n specified the spl fce
manufacturer shall certify their t.cceptabfl Ity for 20 year use under hf gh
temperature cond~tions.

3.3.8 Index ❑atchfnq ❑aterfals. If requfred, fndex ❑atchfng ❑aterials shall
not degrade he performance or th e s lfce over the specfffed temperature ranges
(see 3.7.1). !Index matchfng ❑aterfa s that flow, migrate, or are otherwise
unstable wfth respect to posftfon. in the completed splfce shall not be used.

3.3.9 Fungus resistance. Materi~lS and finishes shall be certiffed that they
meet requirement 4 of L- STO-454. Splices that are not in accordance wfth
MI L. STO-454. requirement 4 for fungus fnert ❑aterfals shall ❑eet grade I
CICi SSfff Cdtf On of MIL- ST O-810, metflod 508. If Certfftcation can not be ❑ade, two
additional sample units shall be tested in accordance with 4.6.1.14.

3.3.10 Recovered me. terfals. Unless otherwise specfffed herein, all ●quipment,

●
material, and articles Incorporated in the products covered by this Specfffcatfon
shall be new and shall be fabricated usf”g ❑aterfals produced from recovered
materials to the maximum ●xtent practicable without jeopardizing tbe fntended
use. The term ‘recovered mater lal S- ❑eans ❑atertsls whfch have been collected
or recovered from solfd uaste and reprocessed to become a source of raw
❑aterials, .?s opposed to vlrgfn raw ❑aterfals. None of the above shall be
interpreted to ❑ean that the-use of used or rebuflt products is allowed under
thfs Specification unless otherwise specifically specfffed.

3.4 0esf9n and construction. The splfces shall be of the construction,
we fght, and physical dimensions specfffed (see 3.1). Figure 1 fs an example of a
generic splfce assembly wfth splfce parts fdcntiffed.

3.4.1 6enerol. The sp)fces shall operate wfth optical ffbers and cables as
specfffet 1 Oor -F-49291 and 000-C-85045. The ffber buffer dfameter and cable
diameter sh~ll be as speciffed (see 6.2). The splices may be fusfon or
mechanical designs. Splfce desfgns ❑ay be sfngle ffber or ❑ultfple ffbers.

The ffber Splfce shall include the wave gutde splice
a.~”~i~”}fb%%%+%isfng.

3 .4.1.1.1 Have gufde splice. The wave gufde splfce shall optically allgn the
core end Claddlng or he Optl cdl ffber.

3 .4.1.1.2 Fiber splice hous{ng. The ffber splice housfng shall restore the
environmental and ❑echan ical integrfty of the coatfng or buffer of the
fiber.

Opt$cal

5
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FIGURE 1. Typfcal splice assembly.

The cable splfce shall include the cable splice closure
,“~”~~~-~fb~”The cable .plfces shall seal the cables to meet the
environmental requirements specified herein.

3.4.1 .2.1 Csble spllce closure. The cable spllce closure shall Include the
fiber spllces and cab Ie seals necessary to restore mechanical strength and
environmental protection to the cable. The cable spllce closure shall seal the
fiber splice against mofsture and contamination as Spec{ffed herefn.

Detailed requirements fOr the splfces Speciffed
herefn sh accomplish the following:

a.

b.

c.

d.

Cable splices shall
and core refractive !ndex proffles between lfke cables 4s specffied ,.

ermanently affix fibers of like sizes, compositions

accordance wfth DO O. C-135045 specification sheets.

Oeslgn shall prOVlde tensile strength continuity between spliced cables
wtthout application of the cable tensfle load to the splice fibers.

Oesign shall provide cable straf” relfef and e“vfrOnme”tal sealing
between the cable and splice to prevent the entry of external agents.
The strain relief shall provide protection from both cable tensile
forces (3. S.7) and Cable axial COmp,e S5ive forces (3. S.8].

O@slgn shall meet the requirements for optical , ■echanical . and
environmental

Y
erformance as specified herein, or in the specification

sheet (see 3.1 .

6

●
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3 .4.3 ltaintainabilit~. The spl ices shall require no preventative ❑aintenance.

3.4.4 Interchangeability. All splice parts having the same ❑ilitary part
number shal I be phYs Icall y and functionally interchangeable without need for
modification of such Items or of the splicing equfpment.

3 .4,5 Retals. Metals shall be corrosion resistant. Unless otherwise
specified~3. 1), ❑etals shall be nonmagnetic, and all exposed corros {on
resistant steel parts shall have d passivated surface that is compatible with
external coatings or platings as specified (see 3.1).

3 .4.6 Dissimilar metals. Mhen dissimilar ❑etals are used in Intimate contact
with each ot her, protectl on agafnst electrolysis and corrosion shall be
provided. The use of dissimilar metals in contact. uhlch tends toward active
electrolyte C corroston (particularly brass, copper, or steel used in contact with
al UmSnUCC or aluminum alloy), f5 not acceptable. However, ●etal spraying or metal
plating of dissimilar base metals to provide similar or suftable ●buttin
Surf aCe S is. permitted. 3 InDissimilar metals shall be defined fn MI L. STD.8B .
hermetic seals. a 0.2S volt or greater difference between the header materfal and
the housing ❑aterial is not applicable.

3.4.7 Seals. Sedl S shall provide environmental isolation for splice Interior
parts fnc~g the optical contact junctions. Grommets, O-rings, boots. gaskets,
or other sealing devices as required by the des(gn. shall accomplish the{r
intended purpose and ❑eet all test requirements as spectfied herein.

3.4.8 Optical junction sealin . Optical junct<ons shall be sealed against
❑ofsture. contamination, and mec anlcal damage as specified herein.

3.4.9 Cable seal fn~. The SP1 ices shall seal the cables to ❑eet the
environmental requirements specified herein.

3.4.10 Strain relief. The spl(ce enclosures shall accept and retain a cable
Suppllrt or Cab Ie strain relief to maintain cable strength continuity from one
cable to the other cable.

3.4.11 Tools. Tools used to splfce fibers and cables shall be as specified in.
the specif~on sheets ( see 3.1). The spl ice manufacturer shall provide the
tools when specified In the acquisition documents (see 6.21.

3.5 Visual and mechanical.

3.5.1 Size. When examined in accordance wfth 4.6.1.1, the dimensions and
dimen$ion~ol erances for the SP1 ice parts shall be as specified in the
specification $heets (see 3.1).

3 .5.2 Mass. Mhen tested in accordance with 4.6.1.2, the ❑ass of the splfce
partS shame as specified in the specification sheets (see 3.1).

3 .5.3 Color. The cilor of the splice parts shall be as specified (see 3.1).
All back-d colors shall be solid and in accordance with MI L- STO-l O4, class
1. Background colors shall be distinguishable when performing the test of
4.6.1.3.

3 .5.4 identification marking. The marking shall be legible and permanent and
shall be applied ]n accordance with M[L-STD- 1285. Uhen tested In accordance with
4.6.1.4, all ❑arking characters on any face of the splice parts shall be visually
identifiable.

‘o . .

4’

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T04:22Z
Check the source to verify that this is the current version before use.



MI L- S.24623B

3.5.5 C*ble seal flex.in . Uhen tested In accordance with 4.6.1.5, spllce
strain relief ❑echanisms s all prevent loss of environmental sealing or other
damage which ❑ay impc. ir the SP1 ice opera tfon.

.. ..

3.5.6 Twist. When tested In accordance with 4.6.1.6, a visual e~amfnation of
the $Pif C~l OSUre shall reveal no seal impairment nor any other splfce d,. age.

3.S.7 Axial combri?sslwe load fng. Mhen tested In ●ccordance with 4,6 1.7, the
dl stance between tnc Ixture clamp and the enclosure or strain relief shall not
be less than one half a cable dllmeter when the load Is applied. A post test
vfsual observation shell reveal no indication of cracking, spllttf”g, tearing or
buckling of the splfce.

3.S.8 Crush. Uhen tested In accordance wfth 4.6.1.8, a Vfsual examln~tion of
the spllc~losure shall reveal no cract!ng, splfttlng. or other effect to
permft env~ronmental penetration. Spllce enclosure deformation shal I not be
considered ●s splice failure.

When tested In accordance w(th 4 .6.1.9 and 4.6.1.9.1, the
ve property of the SP1 Ice shal) be determined by post test vfsual

●xamln.stfon of the splice enclosure. This examination shall reveal no crack fng,
splftting or other defect to permit environmental penetration. Splice enclosure
deformation shall nOt be considered as splice failure. Splfce shall ❑eet the
requirement of 3 .6.2 after fmpact test.

3.5.10 Vibration. Uhen tested in accordance wfth a.6. l. 10, the splices shtll
exhibit no vfsual ●violence of loosening of parts, rel.ttlve motion between splice
●nd cable parts, nor any other damage which can produce physical dfstortfo” or
wear ●nd ●ay result In f~tlgue of the ■echanical parts or failure of the spllce
opera t~on. The splice shall ❑eet the requirements of 3.6.2.

3.5.11 Nechanlcal shock. When tested in accordance wfth 4.6.1.11, the splices
shall not be aaaagea en6 there shall be no loosening of parts. The splice shall

●
❑eet the requirements of 3 .6.2 and 3,6.4.

3. S.12 Fiber dynamic strength. The ❑lnfmum ffber dynamfc strength shall be
50 kpsl [see 4.6.1.12). Th ere shall be no fiber- to-splfce seal damage,
distortion or bending of s lice parts.
requirements spec$ fled in $.6.2 and 3.6.4.

The splice shall meet the optical

3.5.13 Cable Dull out force. The ❑ lnfmum cable to cable splice closure
pullout Strenoth snail be th e minimum of 50 ~ercent of the cable strenath or 73.5

kg for splfcei attaching to the strength ❑embers of the cable or 9 kg ;er s lices
attachfng directly to ffber cable components (see 4.6.1.13). “tThe spllces s all
show no ●violence of cable jacket damage, cable clamp failure, cable to splice
seal ds. mage. distortion from bending of splice parts dr cable disengagement from
the clamp.

3.6 Optical requirements. The optical requirements shall be uses to monitor
efftCtS of the Inspection requirements sptt$f~ed #n 4.4.2, 4.5.1.3, 4.S.2 and
4.6.2. Center wavelength shal 1 be 1300 ● 20 nm.

3.6.1 Insertion loss (see 4.6.2.2). Unless otherwf se”speclfled lseeT;LL), the
insertfon loss snali not exceed 0.9 dB during the life of the splice.
❑ax imum {nsertlon losses for tunable splfces shall be es follows:

Untuned 0.6 dB
Tuned ~ 0.2 dS

8 ●
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3. 6.2 Change in optical transmittance. The change in opt fcal transmittance
during or after any sPeciffed environmental or ❑echanical requirement shall be
not greater than 0.30 d8 (see 4.6.2.3}.

3.6.3 Return loss. The return loss shall not be greater than -30 dB (see
4.6.2.4).

3.6.4 Dfscontfnni’ty (see 6.4.10). 14hen ❑easured in accordance wtth 4.6.2.5,
no disco nllnul ty Snal I occur. fiscontfnufty is considered to be a redvctlon of
signal strength of 0.30 dB or ❑ore for a duration of 50 microseconds or more.

3.6. S Crosstalk (see 6.4.11). When tested In accordance with 4.6.2.6, the
sfgnal pOwet- levels or sum of revels for devices with two or ❑ore channels of the
p.!sstwe output channel or channels shall be below the output signal level of the
active channel by at least 50 dB.

3.6.6 Ambient lfght susceptlbllfty (see 6.4.9). If hen tested in accordance
wfth 4.6.2. f. he optical power or tn Ii ht trom the fibers (after ●ccounting
for cable losses and optical junctlonelos~es between the ffber and the detector)
shall be less than -50 dbm (db ref. to 1 rdw).

3.7 EnvlrOnmental requirements.

3.7.1 Environmental properties. The sPl ice shall meet all the specified
requirements (see 3.1}, aurtng ne specified operating environments and after the
s ecl fled storage environments.R % T~g ;;~;;;;;% and stor age temperature ranges
s all be as specified in table 1,

TABLE 1. Temperature ranges.

1
I Ra09e I 0Peratin9 temperature .C I Storage temperature “C i
I I I I

11 -46 to +85 I .62 to +85

1’ I /.
1

2 -55 to +12s -65 to ●2OO
/ !

I
!

3.7.2 Temperature life. Uhen tested in accordance with 4.6.3.1, the splfces
subjected t tn If ied accelerated aging exposures shall not exhfblt vfsual
evidence of”dim~~;f~~~; change, openfng of seals, cracking or crazing of
components or fintshes, Identification ❑arking impairment, leakage of
waterproofing compounds or other defects detrimental to thefr operation. No
●vfdCnCe of adhesfve degradation shall be present. The splice shall ❑eet the
requirements of 3 .6.1 and 3.6.2.

3.?.3 Thermal shock. Mhcm tested In accordance wfth 4.6.3.2, a post test
visual ef. amlnatlon or the test splices shall reveal no leakage of waterproofing
compounds or other apparent loss of se.tlfng capability, no surface or
identification markfng impairment, nor any damage detrimental to the operation of
the SPli Ce. The splice shall meet the requirements of 3.6.2.

3.7.4 Temperature/humidity cyclin~. ‘dhen tested to high humidity and cyclic
tern erature exposures

f
fn accordance with 4.6.3.3, the splice parts shall not

sue 1, neither shall they have impaired identification markings, nor shall they
degrade such that ipll Ce performance Is Impaired. The SPl!ce shall ❑eet the
requirements of 3.6.2.

9
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3-7-5 s~lt SPr~Y fcorrnsion) (for cable spljce only). When tested in
accordance with 4. b. 3.4, no vtslble evfdence of salt penetration Into splice
enclosures shall be observed and no corrosive effects shall be seen on the
external spllce parts.

3 .7.6 Mater pressure (for cable splice on}y). Uhen tested $n ●ccordance Mfth
4.6. 3. S., ViSll*] Iospectjon of the. test spli ce shall reveal no penetration of
indicator dye fnto the sealed region of the splice.

3. 7.7 Freezing water (for cable splices only).
damaged during exposure (see ~. b.s. bj. Th e splr cesT~;at!’&~; ;i~’~p!!~a!e

requirements of 3.6.2.

3.?.8 Sand and dust (for cable spltce only). TIIe splices shall meet the
opt fcal requirements or J.b. z (see 4. b. 3./l.

3.7.9 Sfucle#r radlatlan resistance (lensed splice only). The performance
requl remelf?k or J . . . Snal 1 De ❑~e * . . . .

3.7.10 Fluid Immersion (for cable splfce only).
wtth 4.6.3. Y, Vls 1 examlnatl

When tested (II accordance
on or tn e Spllce small reveal no swelling or

so ftenfng of mateflal, no loss of sealing capability or Identlficatlon ❑arking
and no discoloration or effects detrimental to the intended use of the spllce.

3.7.11 Fl#mmabllfty (cable Spll Ce). The splice shall ■eet the burning
resistance criteria of condi tion for flame extinguishing time after removal of
tppli@d flame, ●nd there shall be no violent burning or ●xplosive type fire (see
4.6.3.10). The spllce shall ❑eet the optical requirements of 3.6.2.

3.7.12 Opera tfng temperature. kfhen tested $n accordance Wfth 4.6.3.12, the
spltce shall t hibit * T evidence of loss of sealing capability and shall
●eet the requ; &m~nts of !i.~!:.

All d@tafl S of workmanship shall be in accordance w!th high
gr~~~ _;plfce manufact.rfng practice when .examfned ,. accordance wfth
4.7. The splices shall be dimensionally uniform .snd free of manufacturing flaws
that would degrade performance after installation. that would lnhfbit proper
connection to interfacing elements, and would otherwise yield an Inferior
produc t. The following shall be a ❑inimal level of visual examination to be
performed and is not intended to restrict other pertinent workmanship
●xami nations deemed necessary by the contractor.

a. Splice parts which adversely affect the ●nvironmental sealing, permft
cable sealant penetration into the splice, or degrade the optical fiber
alignment shall not be permitted.

b. Cuts, abrasions, holes, bulges, thin spots, peeling or chfppfng of
plating or finish, nicks, burrs, or other substandard surface blemishes
shall not be permitted.

3.9 Personnel safety labeling. The splfce parts shall be labeled with
in forma~on describl ng precs. utl Ons and safety features as $pecfffed in the
specif$catfon sheets (see 3.1 and 4.8).

I
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4. 0UAL1T% ASSURANCE PROVISIONS

4.1 Responsfbfllty fOr inspection. Unless otherwise speclffed i“ the contract
or purchase order, th e contractor is Fe$ponsfble fOr the per fOrm.+n~e Of all
inspection requirements (examinations ●nd tests) ●s sp.eclfied herein.
otherwfse specified fn the contract Or pur Chase Order,

Except as
the contractor may use hfs

own or any other facflftfes suitable for the performance of the $n$p~~tf~n
requirements speclffed herein, unless disapproved by the ,60vernment. The
Government reserves the right to perform any of the inspections set forth in thfs
specification where such inspections are deemed necessary to ensure supplfes and
services conform to prescribed requirements.

4.1.1 Responsfbflfty for compliance. All ftems shall meet all requirements of
sect fens d 5 Th ● Inspections sef forth in thfs specification shall become a
part of thea.!ont; actor’s overall inspection system or quallty program. The
absence of any inspection requirement In the specification shall not relieve the
contractor of the responsibility of ensurfng that all products or supplies
submftted to the Government for acceptance comply with ●ll requirements of the
contract. Samplfng fnspectfon, as part of toanufacturlng operations, is an
acceptable practice to ascertafn conformance to requfre.ents, however, this does
not authorize submission of known defective !nat@rfal . ●fther $ndl ca ted or actual ,
nor does It commft the Government to accept de fectfve ■aterfal .

4 .1.2 Test equfpment and inspection facilities. Test and meesurfng equipment
and inspection facili ties of sufficient accuracy, quality and quantity to permft
performance of the required inspection shall be util Ized when performing the
tests specf fled herefn. The calibration system used to control the accuracv of
the #lea SUring and test equfpment shall be e$. tabll shed
accordance wfth 141L.sTo.45662.

‘o

4.2 Class fffcation of inspections. The inspection
herein ●re classified ●s follows:

I
a. Qualfffcatfon inspection (see 4.4) .

I b. Qualfty conformance inspection (see 4.5).

and ❑ainta ined in -

requi rements specf fled

4.3 lnspectlen conditions. All fns ectlons shall be performed fn accordance “
wfth th? 000- STO-16!8 or as specffied herefn.test conalzlons

4.4 Qualfffcation inspection. Qualiffcatfon inspection shall be performed at
a laboratory acceptab Ie to the ~overnmen t, on sample units produced with
equipment and procedures normal y used in production.

Ffber optfc splfce samples complying wfth the
re~~~&e%&&%?&;d herein and f. the Specfffcation sheets (see 3.1) sh~ll be
submitted for qualification certification. The sample shall cons!st of two
sample units for each test listed tn group 11 and two sample Units for groups 111
and IV of table II.

A sample unft shall be the parts requ{ red to ❑ake a
CO%!i~& %%%%’%ber OPtic SP],C, submftted for qualfffcatto”.

4 .4.1.2 sample “rift preparation. Except for group 1 $nspection of table 11
and unless otherwise Specified herefn, splices shall be fully assembled utflizfng
two len ths of cable. each at least 5 ❑eters lona. of the t“oe soeclf ied i“
00 D-c-8 ?045 cable specification sheets. The Cabii shall cofiiafn at least two
ffbers for those unfts having the Capabflfty to splice ❑ore than one ffber. At
least two adjacent spllces shall be ❑ade for each ❑ultfspllce unit. Nhen optical
crosstalk tests at-e requf red. crosstalk shall be ❑easured between fibers/splices
enclosed fn the same sample unit.

11
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TA2LE I I . tial$ficat~on inspection.

i
I inspection
I

1
16r0u I [all sample unit~] ~/
l~and ~hanlcal
,S&

I Color
I tdentfflcatfon markfng
I Uorkntnship
I Personnel safety labeling

; Optfcal confoma~e ~/
I Insertion 10ss
I Return 10ss
I CKKswalk
I Ambient light su2ceptlbflfv

IWO. II (2 Sample unfts) ~/
I*pray
I fluid lmrsion
I Iwct
I Flaubilfty

:6rau 111 (2 St’mle units)
I*on ~rature
I 7heruIl shotk
I

I

I

i

Twist
Cdble pul 1 Out
FI ber dyn.aml c strength
table seal flexing
Crush
Temperature/humfditv
Color
Identlffcatfon markfna
Freezfng water -
Sand and dust
Nuclear radlatfon resistance
Fungus

optical tests I APP1 icatfon

Change In optical i cable i Ffber
transoi ttante I Spl feel Splfcl

I 1

x i
x I
x I

I

x ;

x /
x I

/
I

x

;

;
x

x

:
x

x
x
x
x

x
x
x
x

x
x

:
x
x
x

x

x

;
x
x
x
x—

I
I
I
I

lGroup IV (2 sample unfts]
I Tqrawre 1i fe
I Axial c

T
ressive loading

i A4echJnica Shock
~ ~:ttm

I Identfffcatlon markfng I
I Mater pressure

Vfsual ●nd mechanical tests lfsted fn this grwp shal 1 be performed on as$enbled Spice
parts. Asscsbled splfces shall be used on the remaining groups except as Specffled in
footnote 2 I.
The t~?ature 1 f fe test shal 1 be performed on una ssedl ed pJrtS of the spl ices to be tested
in group V. After the temperature 1 i fe test. the spl ice parts shall be assembled f”
accordance wtth the ❑anufacturers recommded procedures and subjected to the optical tests
of group I and other inspection tests of group V.

Each smple un{t wfll be tested fn all fluids.

x

;

:
x

x
x

x

x

x
x

x

x
x
x

x
x

.x

x
x
x
x

lfequf rement
paragraph

3.5.1
3.5.2
3.5.3
3.5.4
3.8
3.9

3.6.1
3.6.3
3.6.5
3.6.6

3.7.5
3.7.10
3.5.9
3.7.11

3.7.12
3.7.3
3.5.6
3.5.13
3.5.12
3.5.5
3.5.8

‘est Wthod
w r~ graph

4.6.1.1
4.6.1.2
4.6.1.3
4.6.1.4
4.7
4.8

4.6.2.2
4.6.2.4
4.6.2.6
4.6.2.7

4.6.3.4
4.6.3.9
4.6.1.9
4.6.3.10

4.6.3.11
4.6.3.2
4.6.1.6
4.6.1.13
4.6.1.12
4.6.1.5
4.6.1.8

12

3.7.4
3.5.3
3.5.4
3.7.7
3.7.8
3.7.9
3.3.9

3.7.2
3.5.7
3.5.11
3.5.10
3.5.3
3.5.4
3.7.6

4.6.3.3
4.6.1.3
4.6.1.4
4.6.3.6
4.6.3.7
4.6.3.8
4.6.1.14

4.6.3.1
4.6.1.7
4.6.1.11
4.6.1.10
4.6.1.3
4.6.1.4
4.6.3.5

●
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4 .4.2 Inspection routine. Splice samples shall be tested in accordance wfth
the test sequence O? tab le 11 eXCept fOr groups I and 11. In group 1, the
sequence fs not Important. [n group 11, no sequence exists sfnce sample units
are exposed to only one test. Optfcal performance ●ssessment shall be ●ade as
Specf fled {n table 11 heretn. All sample units shall be subjected to the
iospectfons of group 1. Different sample units shall be used for each of groups
11. 111, and IV, testfng ❑ay be performed.

,.

4.4.3 fjuallficat{on rejection. guallflcation approval wfll not be granted If
any of the splices being testes according to table 11 fail to meet the
requirements of 3.3. 3.4. 3.S, 3.6. 3.7, 3.8, and 3.9. However, the manufacturer
may take corrective act fen. This action ❑ust be reported to the qualifying agent
who may then tmpose ●ny further test requf rements deemed necessary to assure
proper splice performance (see 6.3.1).

4.4.4 Retentfon of qualification. To retafn quallffcstion, the contractor
shall fOrwC. rd a report at least every 12 months to the qualifying actfvfty.
qutlffyfng act fvfty shall establish the tnttf41 reportfng date.

The
TfIe report shtll

consist of:

d. A summary of the ‘re SultS of the tests performed for Inspection of
product fOr delfvery (groups A and B) indicating as a ❑fnimum the number
of lots that have passed and the number that have faf led. The results
of tests of all reworked lots shall be fdentfffed and accounted for.

b.
!g;~~a~t shall be forwarded at least every 36 months, t“cl.dfng the

of the results of the tests performed for periodic Inspection

number and mode of failures. The summary shall fnclude results of ●ll
per fodlc inspection tests performed and completed during the 96 month
period. If the summary of the test results fndfcates nonconformance
w{th specfflcatfon requirements. the corrective actfon acceptable to the
qualifying act fvlty has not been taken, action may be taken to reaowe
the faflfng product from the qualffied prOduct$ If St.

Faflure to submft the report wfthln 313 days after the end of each 12 ❑Onth
reportfng period may result In loss of qualfffcatfon for the product. in
&ddftf On to the pertodfc submission of tnspectfon data, the contractor than .
immediately notffy the qualifying act fvlty at any time during the report(ng
perfod that the f“$pection data indicates faf lure of the qualified product to
meet the requirements of thfs speclffcatf on. in the event that no production
occurred durfn

?
the reportfng period, a report shall be submitted certifying that

the company St 11 has the capabtlltfes ●nd facllftles necessary to produce the
i tern. If during two consecutive reporting periods there has been no production,
the ❑anufacturer may be requf red, at the discretion of the qualifying act fvity,
to submft the products (a representative product of each series, type. and class)
to testing in accordance with the qualfffcatfon fnspect{on requirements.

4.5 QUaltty conformance inspection. Quality conformance inspection shall
consfst of the inspections and opt fcal tests specfffed for group A inspection
(table 111), group 8 inspection (table IV), group C inspection (table V), and
pact.tglng inspection (see 4.5.3).

4,5.1 Inspection of product for delivery. lnspectfon”of product for delivery
shall Consist of groups A ●nd if fnspectl ens.

13
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4 .5.1.1 unit of product . A unit of product shall be one splice (see 6.4.6).

4.5.1 .1.1 Inspection lot. The inspection lot shall consist of the number of
units of product, offered For inspection at one tf me, and all Of the same de$lg”
as covered by one specification sheet [see 3.1). All of the units of product fn
the lnSpeCti On lot submitted shall have been produced during the same production
period with the same ❑aterfals and processes.

,,

A s4Mple unit shall be a unft of product selected at
ra~;~;’;;;~ t=.. Tot.

4 .5.1.1.3 Sample size. Unless otherwise specffied, the sample sfze shall
cons{st of thct number of sample unfts requf red by the Inspect Ion lot size, as
determined by the sampling plans fn NIL. ST D.1OS.

4.5.1 .1.4 Sample unit prep.sratfon. No preparation of the sample unft is
requfred for group A Inspectl ens. Unless otherwfse specified herein, sample unit
splfces for groups B ●nd C inspections shall be fully assembled utflfzfng two
lengths of cable, at least 5 ●eters long. of the type In ODD-C .85045 as noted In
the spllce specfffcatlon sheet (see 3.1). The csble Shtll contafn at least two
fibers for those units havfno the ca~abtllty to SDllce ●ore thin one ffber {l.c.
●ultfspllce units). At lea~t two”adj acent-splfcis Shali be ❑ade per unit. ” Mhe”

0 t$cal crosstalk tests are required, crosstalk shall be ■easured between
f!ber/spl ices enclosed fn the same unft. The non-s pllced
sample unft shall be optically finished to permit optical
splfce.

A specimen shall be a sample unit
fn4i~;l;~;~ce_;.1.1.4.

4 .5.1.2 Group A inspection. Group A lnspect$on shall consfst of the
inspect~on tests specified
in any convenient order.

in table 111. The Inspect Ion tests may be performed

fiber ends of
assessment of

that has been

the
the

prepared

4.5.1 .2.1 Sampling plan. Tf?StS shall be ●rformed on 100 percent of the
product suppl>ea aer 21fTs specification. !here shall be na fafl.res.

4 .5.1.2.2 Rejected lots. If an Inspection lot fs rejected, the contractor ●ay
rework ft to correct the defects , or screen out the de fectfve unfts (If
possfble). and resubmit them for inspection. Resubmitted lots shall be inspected
usfng tightened inspection in accordance wfth I4IL-STO-1OS. Such lots shall be
separate from new lots, and shall be cle~rly identified ss reinspected lots.

I

L-
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TABLE III. Group A fnspectton.

1 I I I I
! OPtf Cal teStS I APpli Catf On [

T

I Inspection ~1
I ~ C~~ha~a;n

lRequlrement’ Test methodl
lCable IFiber I paragraph I
lsplfcelsplice~

ptragraph I

I
I ., I transmittance /

1 1 I I r
lVisual and ❑echanical I I

~ 1X1X1
I

I Size 2/ 3.5.1
I ffass 71

I 4.6.1.1 ~
3.5.2 I 4.6.1.2 I

I Color- 2f

I kiorkmanshl~

I 1: ;; / 3.5.3 I 4.6.1.3 I
Identification marking ~1~

1 : I 1 ! :::”4 1 ::!”’”4 /
I I Personnel safety label lmg~ 1X1X 3.9 I 4.8

I / I /

~/ The test S listed in this group shall be performed on unassembled splice

II !;r~;;cess controls ❑ay be used by the manufacturer fn lfeu of this group A
~

test.

4 .5.1.2.3 Disposition of sample units. Sample unfts that have failed any of
the group A inspection tests may be reworked to correct defects if possible and
subjected to group A inspection again. Sample units that pass all tests of group
A inspection ■ay be delivered on the purchase order or contract or tested to
group B (4.5.1.3). Unfts that have not been corrected shall not be delivered on
any order even though ~he Inspection lot submitted is accepted.

4.5. 1.3 Group B inspection. Group 8 inspection shall consist of the
Inspection tests ana opttcal teSt S specf fled fn table IV, In the Order shown, and
shall be performed on sample unfts which have been subjected to and have passed
the group A inspection.

TABLE IV. Group B {nspectf on.

1 I I I I T
1 I OPtf Cal te$ts I Appli Catf On I
I Inspection I \Requfrement!Test methOd!

/
Change in lCable lFfber I paragraph ~ paragraph I

/ optical lsplice~splfcel
I transmittance I

I
I

1
I

1 I
I Thermal shock
I size

I x Ixlxl 3.7.3 I 4.6.3.11 I
I 1X1X1 3.s,1 I 4.6.1.1 I

~ ~g;~r seal flexing I 1X1X1 3.6.6 I 4.6.1.6 I

I Identfffcatfon markfng ! ~:
3.5.3 .! :.; .;.: /

I
;: i 3.5.4

I

. . .

I I I

4.5. 1.3.1 Dfsposftfon of samples. samples subjected to group II inspection
shall not be aei ?vered on contracts.
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4.5.1 .3.2 Samplfng plan. The sampltng plen shall be In accoriia”ce with
HIL. STD.105 for special Tiispection level S-4. The sample size shall be based o“
the Inspect *on lot size from whfch the sample was selected for group k
tnspectton. There shall be no failures.

4 .5.1,3.3 Rejected lots. If .3n inspection lot is reJected, the cO”tractOr may
rework ft to correct the defects. or screen out the defective units {if
possible). and resubmit for Inspect ion.. Resubmitted lots shall be inspected
using tightened tnspectfon in accordance with 141L. STO-105. Such lots shall be
separate from new lots, and shall be clearly identified as reinspected lots.

4.5.2 Pertodfc $nspection (group C). Inspection of product for qualification
verlflc~tlon shall consist of group C lnspectton, Inspect <on tests. and optical
tests specified In table V In the order shown. and shall be ❑ade on sample units
uhlch have passed the groups A and E Inspections. The per{odfc Inspect Ions shall
be used for quell flcation verfffc.ttiono and except where the results of the
Ins ●ctfons show noncom Iiance with the applicable requirements (see 4.5.2.4),

! fdel very of inspection ots which have passed group B inspection shall not be
delayed pending the resul ts of group C Inspections. Group C inspection shall be
performed ●very 36 months following notification of qualification acceptance.

4.5.2.1 Oisposltion of sample units. Sample Units which have been subjected
to group C 7nSpeCtt0n shall not be derlvered on the contract or purchase order.

4.5.2.2 Sampling plan. Every 36 ❑onths, three sample units which have passed
group B Inspect Ion snc. I r be selected.

4 .5.2.3 Faf lures. [f one or more specimen,
C Inspection.

or sample unit fall to pass group
he S4mple shall be considered to have failed.

4.5.2.4 Noncom Iiance. [f a sample falls to pass group C inspection, the
contractor shall t!otif~ the qualif yfng ●ctivity of the fai Iure and take
Cerrectfve action on t e materials and prDcesses, or both, as warranted, and on ●
all units of product which can be corrected and which were ❑anufactured under
●ssentially the same conditions , with essentially the same materials, processes,
and so forth, and which are considered subject to the same faf lure. Acceptance
of the product shall be discontinued until corrective tction, acceptable to the .
Government, has been taken. After the corrective actfon has been taken,
Inspection shall be repeated on additional sample units (all Inspections W! :,
the Inspection test which the origjoal sample fafled, at the optfon of the
6overnment) . Groups A and B Ins ectfons ●ay be reinstituted; however, ftnal

YAcceptance shall be withheld unt 1 the group C refn$pection has shown that the
corrective bctlon was successful. In the event of faflure after refnspectfon,
information concernf”g the failure and corrective action taken shall be furnished
to the cognfzant inspection activity and the qualifying activity.

I
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TABLE V. Group C inspection.

~ Optical tests
Inspection

I Change tn
I optical
I transmittance

,.

@uLL
Insertfon 10ss
Return 10ss
crosswalk
Ambient lf ht

tSusceptl ilfty

Salt spray
Flufd Immersion
Impact
Flautmaoflity

;roup 111

Opera tfOn temperature
Thermal shock
Twfst
Cable pull out
Ffber dynamfc strength
Cable seal flexfn9
Crustl
TtmDeratUreJh UMldlt Y
Fre&zfng water

Sand and dust
Nuclear radfatfon

reslstdnce

iroup IV

Temperature 1 f fe
Axlitl compressive
Mechanical shOCk
Vfbratfon
Uater pressure

x
x

x
x
x
x
x

x
x
x
x

x

1

X
,pl!celspllce

+

:
x

x

x
x
x
x

x
x
x
x

x
x
x
x
x

:
x
x

:
x

x

x

x
x

x

x

x

x

x
x

Iequf remenl
paragraph

3.6.1
3.6.3
3.6.5

3.6.6

3.7.5
3.7.10
3.5.9
3.7.11

3.7.12
3.7.3
3.5.6
3.5.13
3.5.12
3.5.5
3.5.8
3.7.4
3.7.1
3.7.8

3.7.9

i x
load fngl

x

/ x
I x I

4.5.3 Inspection of packagfn~. The SdMPl fng and inspection of the
preservat~on, packi C.antainer marking shall be fn accordance wfth the
requirements of MIL!?~5~~30.

3.7.2
3.5.7
3.5.11
3.5.10
3.7.6

rest methot
paragraph

4.6.2.2
4 .6.2.4
4.6.2.6

4.6.2.7

4.6.3.4
4 .6.3.9
4.6.1.9
4.6.3,10

4.6.3.11
4.6.3.2
4.6.1.6
4.6.1.13
4.6.1.12
4.6. 1.5
4.6.1.8
4.6.3.3

4.6.3.6
“4.6.3.7

4.6.3.8.

4.6 Methods of inspection.

4.6.3.1
4 .6.1.7
4.6.1.11
4 .6.1.10
4.6.3.5

4.6.1 Visual and mechanical ext. mf nation. The splice and splfce parts shal
ex. amlned to verify that mater fals, design, construction, physfcal dfmensfons,
mark!ng. and workmanship are $n acc OrddnC@ wfth the applicable requirements (:
3.3 and 3.4).

be

ee
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4.6.1.1 SiZe (see 3.5.1). Each of the dimensions $dent< fled in the
specification sheet (see 3. 1) for the SPlt Ce parts shall be measured using
calibrated ❑easuring devices with the range, precision and accuracy appropriate
for the tolerances specfffed.

4.6.1.2 )ka SS (SCC 3. S.2). The splice or splice parts shall be weighed using
calibrated scales having tfie range, precfsfon and accuracy appropriate for the
tolerances specified’.

4 .6.1.3 Color (see 3.5.3). The color of the splice or splice parts shall be
visually compared with he matching colors in HIL-STD- 104.

4 .6.1.4 ldentiffcatfon ❑arkings. ldentlffcatfon markings on the splice parts
shall be vfsua I IY exc.mines and ❑easured for conformance wf th the requirements of
3.5.4.

4.6.1.5 Cable seal flexfng (see 3.5.5). The splice shall be tested in
accordance wltn ■etnoa Or HIL-h IU -1344. After test exposure, the assembles
shall be visually examined for seal damage.

4.6.1.6 Twist (See 3.5.6), The splice shal I be tested in accordance with
EIA-455-36, for 50 cycles. The tensile load shall be 5 newtons and the number of
loads to be appl.fed shall be one. The change in optical transm~ttance shall be
Mea SUred durfn and after the test (see 4.6.3.2).

?
At the completion of the test,

the Splf Ce she 1 be visually examined In accordance with 4.6.1.

4.6.1.7 Axial compressive loading (see 3.5.7). Axial compressive loading
shall be tested ●s specified herein. the two ●nds of the splice assembly ire

essentially identical, only one end of ●ach splice assembly need be tested.

8. The test cable forming a part of the assembled splice shell be gripped
over a length ●qual to at least three cable diameters, starting onc
cable diameter from the splice enclosure or the strain rellef If it ts
external to the enclosure. The s lice enclosure shall be gripped so as
not to alter any of its ❑echanfca ? properties.

b. The gripped C.tble and splice enclosure shall be forced together along
tbe direction of the cable axis where the cable enters the splice
●ssembly. The force magnitude is a function of the cable diameter as
lfsted in table VI. Loading and unloading rates are such that the
splice is compressively loaded and Unl OadEd linearly in time, with the
loading and unloadfng times each less than 10 seconds. The time spent
under full compressive load shall be at least 1 minute.
shall be applied

No tensile load

c. Any suitable test fixture may be used provided ft properly grips the
splice ●nclosure and cable, allows control and measurement of the

aPPl fed compressive axial farce, and allOWS VfSU4? observation of the
region where the cable ❑eets the splice ●ssembly. The test fixture ●ust
also allow for the performance of any optical tests called for while the
splice assembly is subject to the Compressive axial load.

d. Nfth load appl fed, measure the df stance between” the fixture clamp and
the enclosure or strain relief and measure the insertion loss.

e. Remove the load.

f. Visual observations and eXa Min.3tf0n S shall be made with 3X magnfffcatf o”.
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TABLE VI. Force ❑agnitude.

●

●

~ Nominal cable dfamter ~ compressive a.fal I
..(mlll imeters) force [newtons) I

I I
I O to 2.9 I
l., 3 to 5.9
I

I ;:
6 to 9.9

I
50

10 to 19.9 i 100
20 and larger

i
200

4. 6.1.8 Crush [see 3.5.8). Cable splices shall be tested fn accordance with
ISIL-STO-1343 th d a wfth the exceptfon that the test sample shall be a
splfce. The”t%t ~oad sh; ll be 1250 newtons, and the number of loads shall be
one. The change tn optical transmittance shall be ❑easured dUrlng and after the
test. At the completion of the test, the splice shall be visually examined in
accordance wfth 4.6.1.

4.6. 1.9 Impact, cable splfce (see 3.5.9). Cable splfces shall be tested in
accordance with 5-Z. ❑oderate serwlc e class.

~c~;~d~i~ilwfImPaCt, fiber splice (see 3.5.9). Ffber splices shall be tested in
rollo wing:

a. The impact test facilfty shall consist of a clamp for securfng a s{ngle
JumPer cable and a concrete block as shown on figure 2.

b. TtIe fmpact test shall be conducted as follows: The fiber Is clamped so
that, with the Splfce hanging under its OW” weight, the end of the

splice extends to the center of the concrete block. The spl$ce Is then
raised to the height of the clamp. an~ with the cable extended, released
so as to strike the block. This procedure shall be repeated ●fght times.

C. Change in Opt fcal transmittance shall be monitored after the test.

4.6. I.1o Vibration (see 3. S.10). Splices shall be tested in accordance with
test conditfon {on VI condft{on letter C of method 2005 of
MI L- STO-1344. Oiss~nti~;(t~O~hall be monf tored during the test (see 4.6.2.5).

4.6.1.11 Plechantcal shock (see 3.5.11). Splices shall be tested in accordance
with grade A, clas L [ B
durfng the test [s~e ~.6!!!5).

or HIL .- Yml . Ofsconttnuity shall be ❑oni tored

4.6.1.12 Ffber dynamic strength. The ftber pigtafl dynamfc strength shall be
tested as follows:

The fiber plgtafl shall hav: an a~ial tensile lodd applied up to the load
Specffted at an angle of 45 to the normal (see figure 3). Uith the load
a plied the igtal} shall be rotated through one rotation (360’).

t !
The

c ●nge in opt Cal transmittance shall be ❑on ftored during and after the test
(see 4.6.2.5). At the completion of the test, the $plfce shall be visually
examined in accordance with 4.6.1.

4.6.1.13 Cable pull out force (see 3.5 14). Cable splices shall be tested In
accordance w7th EIA 455 -. Th e axl ai tens]le load shall be a plied up to the
load specified and shall be ❑aintained for 10 ❑inutes. RThe c ange In o tical
transmittance shall be ❑easured during and after the test. rAt the comp etlon of
the test, the splice shall be vfsually examtned In accordance with 4.6.1.

4.6.1.14 Fungus resistance (see 3.3.9). Splices shall be tested fn accordance
with M1L-STO-81O method 508.
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●
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FIGuRE 2. Impact test facil it3..
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FIGURE 3. Fiber dynamfc strength.
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4 .6.2 Optical conformance test ❑ethods (see 3.6). Unless otherwise specified,
Claddlng ❑ode str%pplng devices shall be useti when ❑aking optical measurements.
The ■ode stripper shall be fnstal led fn the t... t CIrCuit b=tween th~ Source and
the splfce and between the splice and the detector unless otherMlse Specified
here{n. Ill Spl{Ce S with one, two, or three optical channels, opt fcal
measurements shall be made simultaneously on each channel . in splices with four
or ■ore channels. optical ■easurements shall be ●ade simultaneously On three
randomly selected c’ha,nnels unless othet-ufse sp~~fffed herein. The center
wavelength of test shall be 1300 ●ZO n..
VII.

Launch conditions shall be as fn table

TABLE VII. Light launch Co”dltfons.

i Sfnglc mode i 30 mm diameter mandrel ;
I

I
I Multimode I 70/70 restricted or
I ●quivalent

I

4 .6.2.1 Equivalent test methods. The use of ●quivalent test ❑ethods fs
allowed sub Ject to the to I Iowtng conditions:

a. The specffic test paragraph al lows an equivalent test method.

b. The ❑anufacturer has conducted both test ❑ethods durt”g qualification
testing and has submitted complete test data to the preparing activity.

c. The preparing act fvity has approved the IJSe of that method by that
manufacturer.

I

4.6.2.2 Insert Ion loss (see 3.6.1). The Insertion loss shall be measured in
accordance with LIA -.O

4.6.2.3 Change In optical transmittance (see 3.6.2).
transmittance

The change in opt fcal
K-455-20.

4.6.2.4 Return loss (see 3.6.3). The return loss shall be ❑easured in
accordance .- ufvalent.

4.6.2.5 ofscontlnutty (see 3.6.41.
EIA-.I55-32.

splice shall be tested in accorda”~e with

4.6.2.6 Cross talk (see 3.6.5). Cross talk shall be measured \n accordance
with CIAITII-455-4Z.

4.6.2.7 Ambient llght susceptibility (see 3.6.6).
susceptlbil~

Ambfent light
ty shall be tested in ●ccordance with fIA 455-22. The following

;x~; ptions apply. The power ■easured in the ‘on- State shall be referenced to
The test temperature shall be .25”[.
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●
4.6.3 Environmental test methods.

4.6.3.1 Temperature Iffe (~~e 3.7.2). Temperature 1 ife exposures shall be in
accordance with method 108 o~-ST 0-202 and as specified herefn. The followtng
SpeC ial test conditions ●nd ●odtflcations to ❑ethod 108 shall apply to these
tests:

a.

b.

c.

●✎

The specimen shall be exposed to dry air at +tt5-C for a period of 250
hOUrS. (for space application the test duration shall be 1000 hours)

Onl the splice and the port fens of the test cables nearest the splice
fsha 1 be exposed to the test environment.

Prete St and Post test ❑easurements Of the spli Ce outer diameter shall be
made and reported.

visual inspection of the splice shall be ❑ade using 3X magnification.

140nltor change tn optical transmittance (see 4.6.2.3)

4.6.3.2 Thermal shock (see 3.7.3). The Splfces shall be tested in accordance
wtth test condi tton A of method 1003 of MI L- STO-1344. Extreme temperature
exposure durations in steps 1 and 3 of ❑ethod 1003 shall be at least 30 minutes.
The test temperature extremes shall be the nonoperat~onal temperature extremes.
The change In optical transmittance shall be ❑on ftored after the test (see
4.6.2.3).

4.6.3.3 Temperature/humidity (see 3.7.4). The splices shall be tested in
accordance with method 4030 -. 16/ 8. The change in optical transmittance
shall be ●oni tored during a“: after the test.

4.6.3.4 salt s::aycfnorroston) (see 3.7.5). The spllces shall .be tes.tcd In
accordance WI th ton C of ❑ethod 11301 of MS L- STO-1344 for 500 hours.
After test exposure. the splfces shall be externally cleaned and examined for
possible salt penetration into the splice watertight areas (the enclosure shall
be removed).

4 .6.3.5 Hater pressure (cable splices only) (see 3.7.6). The spllces shall be
tested for water pressure susceptlbl 11 ty by Immersion in an aqueous dye penetrant

temperature shal? be ❑aintained between III and 35 C during theT~~p~~;~~’~riod.
solution to a de th of l@.4 meters for a perfod of 48 hours.

The dye concentration shall Be adequate to vlsfbly fndl Cate liquid ●xposure. The
splices shall be externally cleaned and ●xamined [with enclosures removed] for

possible dye penetration into the spl Ice watertight areas.

4 .6.3.6 Freezing water. Cable splices shall be tested in accordance with
000- STO-167U , metttOd with the exception that the splices shall be
completely immersed in water for 6 hours at the spec{fied mfnlmum operating
temperature (see 3.7.7). The vessel containing the water need not be sealed. The
SiZ? Of the VeSSel shall be ~“Ch that, when the cable splice is placed in the
center of the vessel, the cable Splfce is within 1S0 millimeters Of the ~fdes,
top end bottom. The change in Optical transmittance shall be ❑easured durfng and
after the test (see 4.6.2.3), At the com letlon of the test, the %pllco ‘hall be
visually examined in accordance with 4.5. f’.

4.6 .3,7 Sand .tnd dust. Cable SPll CeS shall be tested in accordance v~th EIA
455-35 (see d./, uJ. rn ● change ~n optical transmittance shall be measured during

and after the test (see 4.6.2.3).
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4 .6.3.8 Nuclear radiatfon resistance. The splice shall be tested In
accordance wItn Llh a>>-4Y (see J./. YJ. Unless otherw!se SDGCiff Cd (see 3. ),
tests shall be performed at the low, hfgh end eperatlng tem~eratures and at room
temperature. The wavelength to be used shtll be 1.30 AO.02 cm. The dose r te
shall be 30 rad S/ SeC. The total dose shall be as specified contractually. The
change In optical transmittance ■easured durfng and after the test (see 4.6.2.3].

4.6.3.9 Fluid Immersfon (See 3.7.10]. A cable splice shall be tested for 24
hours In ●ach tiuta Specltted In tab Ie VIII fn accordance Wfth nethod ]016 of
HIL. STO-1344. After test exposure the spllces shall be cleaned and examined for
possfble fluid penetrdtlon.

TABLE VIII. Fluid temperatures.

J Fluid tYp@ I Temperature “C i

! MI L-F-16E4S4 I 33 - 31 1
241L-T-5624 20 - 25

i TT-I.735 / 20 - 25
141L.kl-5606

!
I 4a - 50

MI L. L-17331 73 - 77 i
MI L-L-23699 73 - 77

! ~~;~t (Hons-) ~ :: I ;: ,!

4.6.3.10 Flama’abflfty (see 3.7.11). Splices shall be tested {n accordance
wfth the follow fng:

a. MXL-STO-1344, method 1012, conditfon C. The change in optical ●
transmltte. nce shall be ❑easured during and ●fter the test (see 4.6.2.3).

b. MI L- STO.1344, method 1012, condition A. The splf Ce shall be tested
wfthout ffbers in them.

4.6.3.11 Operating temperature (see 3.7.12). The splices shall be tested at
hfgh and low temperature as specf fled herein.

4.6.3 .11.1 Htgh temperature. Spllces shall be tested In accordance with
●ethod 501 of MI L- STO-81O. The change In optical transmittance shall be
●onitored during and after the test (see 4.6.2.3).

4.6.3 .11.2 LOW temperature. Splfces shall be tested in accordance with method
502 of I41L-sTo-81o. The change $n optical transmftta”ce shall be ❑oni tored
during and after the test (see 4.6.2.3).

The splfce parts shall be visually examined to verify that
thgj7me%%%%%&inshtp requirements of 3.8.

4.8 Personnel safety la belfn . The splice parts shall be VI SU811Y examtned to
verffy r tn ey are IaBeiea WI h the information required by 3.9.

s. PACKA61NG

5.1 Packagfng requirements. The requirements for packaging shall be fn
accordance wltn 11 ---
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6. NOTES

(This section
be helpful , but

contafns ln format
is not ❑andatory.

on of a general or explanatory nature that may

6.1 intended use. The fiber optfc cable splices covered by thfs specification
are intended for use in ●ilitary application where their performance
characteristics arerequ~red. The sDllces are suitable for iostall@tfon in
military systems when used wlthfn the limitations of their spect fled performance
requf rements.

6.2 Acquisition requirements. Acqufsftton documents should specify the
following:

a.

b.

c.

d.

e.

f.

9.

Title, number, and date of the specification.

Issue of 0001SS to be cited in the solicitation, and if requfred, the
spectfic issue of individual documents referenced (see 2.1).

Specification sheet number, title, and date.

PIN.

Quantity of splfces required.

Inclusion of $pllcing tools, if desfred (see 3.4.11).

fxceptton, if any, to the optioncil provisions of this specification
lnCludfng:

(1) Responsibility for inspection.

(2) SPeCfh I Preparation fOr delivery requirements, ff applicable
(Sectfon 5).

~,;i3beQ~g;~f~:;ji:n. Ulth respect to products requfrfng qualfficatlons, awards
or products which are, at the tfme of award of contract,

qualified for inclusion In gualffied Products List QPL No. 24623 whether or not
such products have actually been so listed by that date. The attention of the
contractors is called to these requirements. and manufacturers are urged to
arrange to have products that they propose to offer to the Federal Govermnent
tested for auallffcation fn order that they may be eligfble to be awarded
contracts O; purchase order for the produc; s covered bj thfs specification. The
activity responsible for the Qualffied Products List fs the Naval Sea System5
Command (SEA 55Z3), 000 Standardization Program and Oocuments Oivision.
!ddshington, OC Z0362, however. tnformatlon pertaining to qus.lificat{on of
products may be obtained from Oefense Electronics SUPPl Y Center (O ISC-E) , 1507
Wilmington Pfke, Oayton, Oil 45444-5000 and information pertaining to
qualification of products ❑ay be obtained from the activity.

6 .3.1 Prc.visions governing quallffcatfon sO-6. Copfes of “Provisions
Governing Qualiff 1 so-b- b bt i upon application to
Standardization o~~um~~~s orderm~%sk~ ~uf~d;~g 40, 700 RoLCb!ns Avenue,
Philadelphia. PA 19111 -5094.)

6.4 Definitions. Oefinlt$Ons of terms shall be in accordance with
000- S? O-lbl U s.na as stated below.

A splice is a generic term fOr a device which permanently joins .
op~~sit ~~nd cables in a protective manner and ❑ay Co”stst of several parts.
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6 .4.2 Splice enclosure. A splice ●nclosure is the outermost protective
structure of a splice.

6.4.3 Splice junctton. A spltce junction ts the bonded opticol Interface of
matfng ffbers.

6.@.4 Spllce kit. A splice kit consists of ●ll splice parts wh(ch are needed
to produc~. .

6.4.5 Splfce parts. Splfce parts are the fndfvfdual splicing ●lements of the
Splictng kit.

6.4.6 ~. The ..s: ertight property of a splice is fts t. bflfty to
prevent lea age o uater Into the internal splice parts.

A ffber splfce is that portion of a splice that joins
to:::i:r %%%#%d provfdes physical protection for them.

A csble splice is that portfon of the splice that holds

tO~::~~~ ~~kets and strength ❑embers for purposes of protecting the
ff ers from physics stresses.

6.4.9 Ambfent light susceptlbil(t$. Ambient light Susceptibility is the
interference or ne opttca[ data s19nals In a spllce by ambient optical power
incident upon its exterior. The purpose of this optical ~erforman ce test is to
confirm the abfllty of a splice to exclude ambient Optfca power from lts opt fcal
signal cfrcults.

6.4.10 Oiscontfnui Olscontfnulty refers to ■easuring the presence of
relatively VP. duration interruptions or dropouts of the optical sfgnals
transmitted by the splice. The purpose of thfs opt fcal performance test f$ to
con ffrm the splice’s signal disco nt$nui ties are not excessive when subjected to
physfcal stress tests.

6.4.11 CPOSS talk. Cross talk is unwanted, coupled optical energy from a“
opttcal signal clrcutt (the ●ctive channel] Into another optical signal circuit
or group of sfgnal circuits (the passive channels). The purpose of this optical
performance test Is to ensure that the splice circufts have adequate optical
channel isolation.

6.4.12 Insertion loss. Insert Ion loss fs the total opt!c.tl signal power loss
{n ●n optical ctrcvlt caused by fnsertfng i splfce Into the optlctl circuit. The
purpose of this optical performance test 1$ to confirm that a splice does not
●xcessively attenuate the optical signal .

6.4.13 Closure. The closure is the portion of ● cable splfce that covers the
ffber splfce housing, seals ●gafnst the outer jackets of the joined cables,
provfdes protection agafnst the environment,
the joint.

tnd provfdes ❑echanical strength for

6.4.14 Housing. A housfng, such as tapes. jackets, coatings, ●nd other
components necessary for attaching, supporting , ●nd ●lign!ng ffbers, lppl!ed over
.t fiber optic splfce ●nd roxfmate fiber for their protection against the
environment, for some ●ec ●nlcal strength, and for preservation of the lntegrfty
of the ffber coatfn ~, buf!er, claddfng, and core. The housing includes a ❑eans
for mountfng the al gned assembly fn an Interconnection box or cable splice
closure.
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6.4.15 Return loss. Return loss is the optical power (dB) that IS reflected
back towards he source of optical power by the splice.

6.4.16 Uave guide splice. h wave guide splice Is a permanent joint between
the transmission elements of two wave guides so that signals may pass from one
wave gutde to the other wfth mfnlmal loss, for example, a joint between the cores
and claddlngs of two optl Cal fibers.

6.4.17 Index ❑atchfng mater fals. The SP1 ice ❑anufacturer should certify their
acceptability for not less than 20 years of use under the specified conditions
w<thout the need for replacement.

Care will be taken when handling the very ft”e (small

~~~~~~wr.?ct vfewing of the optical t~rmf”,l face of a terminated
;fbers to prevent skin puncture or contact of the fiber with

cable. ~hile it Is propagating optical energy, Is not recommended unless prior
assurance has been obtained as to the safe power output of the terminal.

6.6 PIN The PIN for splices should contain only the following:—.

M24623 /xx
~

-xxx
-

Basic specification number —i I I
I

Specfffcatfon sheet I

Sequentially assigned PIN I

●
Example: lt24623/01-001

6.7 Subject term (key word ) lfstfnq.

1
1,

Closure
Fiber
Fusion splfce
Uousfng
Joint
Mechanical splice
Return loss
Uatertfght
Ifave guide
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CONCLUOIHG MATERIAL

Custodians:
Army . CR
Navy - SH
Afr Force - 85
NASA - NA

Rev few actlvitfes:
Army - Ml
Navy - AS, EC
Alr Force - 11, 17, 19, 80, 99

User actlvl ties:
Army . AR
Navy - C6, MC
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